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Title of the Invention 



A network routing apparatus 



Background of the Invention 

z\(D&ou*v bv-p*pmmm<D-M&* mptit* u s 2 0 0 2 0 0 2 7 9 

1 (#M.2 0 0 1 - 2 1 1 2 0 3#^> KPi§^2*lT^£. £©;£jt£ 

iz^ztiT^&^y by— &*t*mmuit* &*t£mm(D**y bv—z^y^y^. 

F(N I F : He t wo r k Interface Boar d)* >£MV.1t 
ntry b ©a. y yiz^^tiZfafty bUXlz^^X/^^ry b<Dm,M9c&&$$l,, 
rt>ry b &&m-rz>)b-r<< >^DtyU-(R P : R o u t ing Proc e 
s s o r),4RPtSl^n, R Pf B lT/^7 ax/U-1' y ?(C 

SW: Cross bar S w i t c h)fc tl&o WlZ. Z\<D^y b V 

-^^mmmiz^Xy ^RPiJito/^y h^M^^ h^tr. a^ h 

ei^-y hH b<Ds\y?\z<£$.nz>$&9cT F I/Xtf^A-Jry h©<ESI 

^^tiL, A^ry b&mm.'TZo ^R P(iT(i. N I F*>Sgft Lfc/Vry b 
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Summary of the Invention 

nfcA^ry hfe^rL-^ h«t5 0 

&~f. fe^lx>^>« > isHfeftS/t^-y h£^frT3£, ^(SUTcA^.y K£ 
■^f M'^yfciMlWs' ((D)* fell>y>ft 

& ((D) c iP— ?V ->&T—7)Mi*:.fitiil'£ % - iix>^>0^^t : ij:$fc{i^ 

■RtXffl^lsl«l'*^-rtfl«j£i^trp ^x>>?>« > &^bfcffl#7j^£3Sj£x> 
^MClfltS (®)„ 4ft5Rx>S?>W:, 

^it57^MU>^QoS (Quality of Service) 
iX>y>^lMlTMCM$nTl^ 0 *y K"7-^tigi©^X 

' z*mm<ommm\z\?.. mm^m^r^mz^m^y^y^zzmitvr^t^ 
£ , e m x > > « 0 $g <h mm $ n t t, >^ ^ #> , © m t> — a ft r -5 c <t 1 z & k> . 
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Brief description of the drawings 

0 i * y h 7-^*igt©wj$^t. 

03«, ^IX>y>i i^-t©^x>>?> < J:^^$n^^2r^-ro 

05 tt; 3gMx>^>©^M^(D^/&0£^To 

08 ffl^^K««*«#i6P$tXfc/t^ry b<D7*-' h£.^To 

0 ini sbtl (ito^'irk >^^oc -x) ©mi® *^-r. 

Detailed description of the embodiments 

10, 2 2 0. 2 3 0 t$i^5 o ^-^^ >^°Dir ^x>^> 
3 0, ^X>^>4 0, ^y^l>j;>5 GStt5;'.S&; felx>y> 

i£x>^> 3 0 £**X>$;>4 0 jftt 1 ft 1 Ti»$nfc^-f 7°A©^-t^ > 
jr7n±y?r2 1 0, 2«±OKIX>y>30ilO©Mx>y>40#|- 

f l TSi^nf^^f 7*B ©;i/-T>f n 1 7it 2 2 o, i9©feix>>; 

> 3 0 £ 2 «±©*ft*X>^>4 0 ifi 1 ^T^2*l7c^ ?C<D)V-T4 > 
^yPir^1t2 3 O^i^Tl^. 
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^-TO^/Dt^TH &>y>3 0ttiX>>?>4 0^ 1 
tlTV^o 02l^<^D(OJhfO^Dt^2.4Oit2^ 

X>^>3 0«, **X>5?>4 0*>6fflA5Sr|SflHlfc 5 ^i 3 , SttttofcfH 
OK&iiTS. S& v 1Ei?Sx>5*>3 0tt l AA@«»^&aCA*teax>S?> 
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-r^mti^ y^x>>?>#^, m^^x>>?>#^^m^iEi^#^^^ 
vxjc^T^ai73^s&if **sfttairs fen>y> 3 0 kms. ^ 

il>y>4GH ^X>^>3 ; 0^S^ttm^^A^I3l|#^S.tKA^feM 
X>^>#^, &tf/Xn ffl^^BUf^fc^^ 7^^'J>mQoS 

X< ^^X>> ? > 5 0 n fc?tX>^> 3 0^e»>tdry F»R^m>lJp5r^«|g* 

>*fcfjfeiil>y>3 0^if?,„ X-f7^X>y>5 0(t ^7 

^1 0^e>iii*^1ff^^/t^r-/ h£§« U SlX>y>3 0'\Mt-5. 
X-f y^X>^>5 OjftS/tdry h^/±}^g&1f^^«o^^|X>^> 

±M!UfeaD, ^^AO^-f^^^Dty^' 1 OH Ml>y>4 

±yV2l Oil M/B, ^-ryc*fe«^-f ^D©^fcJt^T^0D/\^ 

T, 2J^_h©^ji|X>^>3 0^it$nfci^T$5, ilfctm 
7°B0Jl,-T^>^Dt7t2 3 OlC&^Tn 7>-f^X>:/>5 Oi^ii 
X>>?>3 Ofel^lri^tiTV^^ mgCOX't y^JL>ZS> 5 0 £82g 
U X<^^X>v>5 0ife>y>3 0£l*HTg$rr3<k5K:UTt> 



6/32 



-MS) zm^Tfrtblzte. »>y>3 0> iil>y>4 0, X-fyrPX 

bps :bi t per s e c o n d-«£*l£) ©MttLT, A-Ty h 
y\ > 5/ > 4 0 (tetEtep p s : packet per 
s e c o nitI$tl5) ©Mti/J^U. ^r<DMtbi ~7B<Dffii$.£TZ> Z 

>>f yco^-T-f >^^D-t^th2 3 Ott, 1 "S>©^X>v> 3 0 

a^#S<Li±-f X-T y 5PX>v>> 5 0^M^X>^>4 O ^^M^fcL^; ft 

^>4 >^X>5?>5 0*?f*tb. ^D^ffl^i-r^^t^t? 

>5 0 tKlX>y>3 ' Ofctl** lT«$nfcMtbtt)J;^ 
J€(C> ^-r:/D©;l/— 5V '>^D'Hr^U-2 4 Ote, 2J^±CDfejtX>5^>3 

on^bT2j^±©tix>^>4 o*^gg^nfe«i^T»s. ^-f 7°dcd;1/- 

X-O^P-feylf? 4 0T(1 ^<DfejiX>^>3 0^6-^X>>?>4 G 

IS) '^<&oT'^5. Ill, miC^^X>>?>4 0^#^jHX>>?>3 OtC 
&$s£ttTtr>T» tiX>y>4 0^i{b$nTU5 o EPS, ^-f:/C«, * 
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4 OK&^Tfe. 7W^X>>>>5 0 tCO tATfcMfc££X>>>> 3 

X>S^>4 ORlXX-r ^/^X>^>5 0«f5^LS Hi, 7°U>hS^ 
^ttir^$^^««#©@B«1g±{c^«$n^ 0 ^LS Itt, @2^^^^^ 

Id J- -d TgB^SfeJb^fetiF*gg|5^^^tl^> 0 KH>y> 3 0, ^#x>>?> 

4 o&t/TW ^^x>>?> 5 g ^jh^-t^l s i ra, #m^@B^£^M£n<5 
^> 5 o £*pij&t££-l s i ^olsi m%m.-£nz>mm&mz<k^>Tm 

feittX >y>3 0, >7>4 0 m*7.<i v ^X>y>5 0 tt v -^n^tl^ 

>^Dt>7tl:*^T < €-teiHx>> ? >3 0 tMfX>y>4 
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&rc. &mmx.>zs>3 o <h#^x>>^>4 on -^-n^tu 

MX>y>4 0 <hta. ^-^AX.^fflt^T^A 12 8 fc*y h<D{f-*§- (5 s — ^) 

0 3 mSm 4 te, ^fe^lX >y>3 0i >y>4 0 #5*— ^ / 1 7 8 0 

■ WZM. P^ZfAODV— ^4 ZstfJutyV 2 1 OTH 03 (a) {C^£tl 
-Scfc^iC lO©gIX>y> 3 0 t n©iiiyy>4 0 t^f-^/U^ O 

^tT^$n5. com feix>>?>3 o tMi>>?>4 o ^-n 

^n© 1 2 8fi©f-^AtHMf (£*T> T-^A{iiA^O -12 7 tpB-T) 
£:£T&7B U 5r-^AX8 O 0D1 2 8*om-^SB^ (UT. fs^SB^ O - 12 
7 ) ^it-btl^ 12 8 fcfy hOf-^ISfTf^. 
— ^ ^^7°bcd;u— >^ot7-9-2 2 'o-fc:*5HT» fltetfi oasis' 

X>y >4 0 UMlt 2 ^OgIX>y> 3 Q,^M$n§it5o C©1^ 
tf l>^>4 0©t-^AW^0-1 2 7#V T-^/U^bT2 0© 

Kix>i;>3 oizmm$n$>&^&$>z>. ^vrc®. ttx>^>4 o©T- 

^AtU^SfO-1 2 7«, MWtC2O0^-^AttJ^«^P (f-i'Affi* 
^S¥0-6 3i^-^Aai^«^i¥6 4- 1 2 7) K#tt£>n3o 
i|£j£x>>>>3 OOt-^AMTO- 12 7 %Wmmz2-D<D^>-$>X\tit} 
tmTWlzfttfZti&o fbt, H3 '(b)' (i^$n^J:5{', <&te2ix>>>>3 
O®-^0T-^A{fi^Sfi (m«T-^AtBMff 0-6.3) ^ ^ 

x>^>4 o©^n^a©^-^Aai;«^{;i^-^ 

difC&^o fct, d©^, iiX>y>4 0 i^lX>y>3 Oil ^- ' 
n^n^-?Attit>m?0- 1 2 7©-5^^(D^-^AtH^^^ (0-6 3 
^di6 4 -1 2 7) £H£fflU T-^U^Ui^6 4 t*y h®f-^^ . 
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>4O(lMbT4^©giX>y>3O«$tlfcti^03 (c) C^t. 

4ft*X>^>4 O^-^Atii^SS^O- 1 2 7«, ilWH4^0 
■x-^Affi^^P (0-31, 3 2-6 3, 64-95, 9 6 - 1 2 7) \Zfr 
ttSns. mm\Z. #^IX>y>3 OOr-^AJIi^O - 1 2 7 feiiW 
. fc:4t>©^-^Aaj'A«HF»lc^5n*. flT, 03 (c) lZmZtlZ>£z> 

i¥o-3 i) # % ^x>^>4 oo^-n^no^-^Am^^^^-^/t 

lX>y > 3 Of, ^n^tlT-^AtilASf 0 - 1 2 7©5^1/4CDr-^ 
Affi^l^^P (0 - 3 1, 3 2 - 6 3, 6 4- 9 5, 9 6 -1 2 7 (DfiJtlfr) £ 

>3 0(^LT2O©Mx>y>4 0«$nfc^i&i4 (a) tC^>To 

giX>y>3 0 t^^X^^>4 0 <D?r—? A Hi ^.flST-J&^n 
^tllSiS^(C2 ^(D^-^Atb^^-T^(C^ttSn§ o LT, 0 3 ( b ) ICtk 
^n^:^<h(##(3. &^f?tx>^>4 0 © 1 90r-^AIil*CT 
•^-^Am±f^S¥ 0 -63) felX>y>3 0 O^-n-€tl09^-^Affi^ 

^^7 Q c©;k— >^^pir^it2 3 o ^43^x, i^©^jix>>? 

>3O[:f LT43©Mx>y>4O«$nfctM04 (b) fC^To 
fex>>>> 3 0 t#fef x>y>4 0 cO^-^AtB^^W-^n 

^nirsw{c4^<D^-^Am^^i¥t^tbn§ 0 . ^-lt, 03 ( C ) k?k 

/^■-^Affl^^i* 0-31) tft, &>y> 3 0 ©^WnOj-^Affi^ 
HlC ^-ryD©;i/-^^ >^yD-k^/it2 4 0 £*3^T, 2 9jfctt4 9© 
T&3„ e©l^li, ^iHx>^>3 0 <!:Mix>y>4 Otf^-^AitJ* 
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^0-6 3&rcte^-^AmtimTM0 - 3 1) ift, lofeli2lx>^>3 0 
V>4 0 {C^^tl^^Mx>^>3 O CDAtH^-mj»^:^o ^©^je>, 

#MMx >^>4 ot #fe six > 3 0 i ^M^ft-e # <5 ir-^oift^teii 

01R^i2IC^L^x>^>3 QR^ix^4 0^/T 

£IX>y>3 0 <Dg^g&«. |W|— Or- 
0Alli*S»5ffl^$t§ o featx>^> 3 G <H&iTX>>?>4 
5&^g&£4f detect M'X>y>4 0 ttlt©feil>y> 3 0 £ 
Ig^tl^rt^t^. fe3HX>^>3 0fe^©^X>^>4 0<i: 

^-ry©;i^-^^ >^^D-t^/1t^|wI-©SMx>^>3 0S:DC^x>^>4 

i»i¥i«{^^Ti 5 r^h 6 ^^TUit^o 

^MS5 6 0fcU:$b7c^-^Affi;b^0 - 1 2 7 A£*y h^^y 
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0 5(^^1, glX>y>3 OOmm^d Ote, t-h'l/yX^6 1 Oi, 
2 6 3 0, 6 4 0 2it#'>>^ 6 5 0R^4it^7^>^6 6 
0<h£Wf£o ^gP6 Otel 2 8 -tfy h (DijgcDAT; 6 7 0 A 

X6 7 Otel 2 8^:©^— (OT. ^-^HO- 1 2 7) ^^tfo /U6 7 

>ltT^AWf 0- 1 2 7<h8^n^. ^-^^0-1 2 7CD-eW 

n^-^xai^^o- 1 2 7 (D^n'enLmm^n^o &^-$nfe. 

6 7 0 £ J;oT^3ll$n^) 12 8k'7 h-CDx— > If y b 0 - 1 2 7 (D^ 

tlSo ^-^#6 - 1 2 7 ©•^tl^n^io Xfcxk~£H& If y h i (tf 

y h 0 ) 1 2 8 tf^ K@ ( tf >j/ > 1 2 7) £-lf y h(D& 

itf MST-^Xffi^^ioTlij* ($fe«A*) £*i£„ El:, £tf 

7 h0T-^ : (l h cD&g (c*frc>f S <f -^S2^ tio TfcM £ n& . 

t ; ?—?Moiz£X) fcmznz>¥y h o ^ 1 #@<d^- ^ xtatim 

ft*, AX 6 7 0 ^-x— >>t*'<Zj«tt 1 2 8 t'>7 hMOttlOt*^ h^T* 
oTffrb&^o VtXWijg^^^itT^-^Aai^^omt) 1 2 8 M£^<£>|&<h 

jg$cg&6 0 fccfet^T, -£1/^6 3 0ttt/U6 7 0 iZ^tl^^— ^0- 
12 7©^^1~64S@©t-^0-6 3*^©A*<hbTii$n> fdl 
^0A*tltf-^i6 4 - 1 2 7«^tlTl^. tl/^6 3 0H 2 
it^7^>^ 6 5 0«i9#5l, gp-fe "0" "1" \Z^X^~-^n0 - 

6 3 ^fc«T^-^^6 4 - 1 2 7£MJRbT6 4*<D?-?\titlUlzmmtZ> a 
$t*oX. "r-fmo - 6 3^e>m^^n§ 6 4 fcfy h (tfyhO-6 3) CD^— 
^£fcte^-^6 4- 1 2 7fribitiJ]~i£tlZ> 6 4 If y h<tf y b 6 4- 1 2 7) 

-tzi^^^6 3 ojc^$n7t^-^m^^t«n^n2^{c^^n, 2 
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l^^6 3 0^<Dtt}#£*lfc6 4 fcfy h^-^k^&^-^ffi^tCcfcD^fifc 
3 ft, ^Ifl 2 8 h*7 2 OICA^^n^. M*-fc£* 

2jt#'>>^6 5 0©M "0" (c£oT-fel/^6 3 0^—^-^0-6 3/^£ 

£ftfct: y h'G-6 3(7)-x-^«, ^-^tUtimz^-DX 2-D(D\i y hO-6 

^0 - 6 3 ^r-^i6 4- 1 2 7 ^}lS#^il^^o ioT, ;U6 7 0H 
J; DeM^ttS t: y h 0 - 1 2 7 (D^— ^li, tf -/ h 0 - 6 3 07 s —? £_ My h 
6 4-1 2 7 CD^-^ io^tj-^tlT, -feV^ ^ 6 3 0 £J«fCffi#£ft& 0 

4 0 fCtiAX 6 7 0 \Z^tl^—^U0 -12 7 ©5 ^ 0 ~ 3 2 

#@©^—^^o -3 l a* i -d<da*> t.i>xmm^n: mz. ^—&m3 2-6 

3, -x-^#6 4 -9 5, ^-^#9 6 - 1 2 7 ^tl^ffiOX*t.t Tgt 
" 2 '\ " 3 " \Z$£-i f 4^07-^»© 1 ^IKLT 3 2 ^(D^-^m^^ 

<h^-r^>o t^oT, §f-^»^tifn{ii^^n?.3 2 1*^ hof-^ 
*? 6 40 izmm-ztifr 3 2^<D^-^ijm^n^ti4 ^>iz^n. 

1 2.8^©5 :f -^ai^^<hbT^$n,-feV^^6 2 0l;t^$n?»„ < koT, 

4 G^^a}*$nrc3 2 tf^ hcD^-^«#^-^ai^(c^0ES 

4it#^>^ 6 6 0<7MI "0" (aotm^6 4 0^f-^I0 - 3 1^<d 
m^^n^fcf h 0 - 3 1 C0^— ^£MJRb7c£T£o -k 6 4 OfrZltiJj 
Ztlfrtiy b 0 - 3 1 §T-^ffi*it<koT4^©t*^ h 0 - 3 

1 ©f-^^tf 1 2 8 h*>y h©r-^ t$.tl§, 

4mp t y>?fe. -tu?? e 4 Qfr^-?ifi&ii-£nz>mz-t}V>Y 
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2 7 (D^r — tf y h 0 - 3 1 (D?—?, tfy > 3 2 - 6 3 (D^—?. ¥y K 
6 4-9 5©f-^, fcfy h 9 6 - 1 2 7 ©"x— ^K^tt'^ftT, -fel/^6 4 

2 ±3^bfcii0,' /U6 7 0 <£>^— i^^O- 12 7^1^ 

©A# (A^JA) tUTSE^^nxViS. 6 3 0<D^— Pftiim 

^^M-fb^nXA^CtLX^^tlXV^. irl/^6 2 

X^ 6 1 0 Id^g^ftfc^E— Ktit^fCtEoX, A^A, B, CCD 1 o^tt 

T-^Ata^'o - 1 2 7 ■tsarr*.. 

.tE— Hl/^X^ 6 1 Ote, tei£x>>>>3 0 .!:MX>y>4 0 t©S^< 

Sf*l<£> V 7 h ^rc T fC <fc -d X^E- H 1/^X^ 6 1 0 Ctt^tlS. 

0 3 ( a ) "5 K , fell >i?>3 0 t^il > V > 4 0 ifi 1 M 1 X# 

M£*1X^ ^E— F VV>7.5r 6 10 fcte "E- HA" 7^t£^£*l.£ 0 

t^^ 6 2 0 teA^A, gPS. /XX 6 7 0 ©^—^^0 - 12 7 £iltR 
btr-^AWf 0- 12 7i»5. ^nt'^D, "r—pmo - 12 7 
fc£ P^M^tl^ tf^ h 0 - 1 2 7 (D^-ptf^-PAttitim^O -12 7.^5 
fC^^^^tl^o 7^6Ui^$nfck> hO - 1 

2 7 0f— f—Z n^Oimn^MO - l 27^bT«iX>y>4 0(D 

^-3?Affi#^0- 1 2 7l£:§{f$n3„ 

^(C> m3 (b) lC^Tcfc-5t. 1^>©^X>> ? >4 0^2OCDteiilX>^ 
>3 0«$tiT^-5i^ ^E-Fl/^X^6 1 OKte "t-h'B" J&^^$ 
*l£o Z<Dm-e>. izl/^^6 2 0«A#B£jiiRLX^-^Am#^0- 1 2 
7 t^-r§. IP^ tl/^^6 2 0it irl/^ 6 3 0#>£»ttJ#£*U 5^— ^ 
ffi^iiUC^OXfifl^tut 12 8 fc*y b<Dm^&m$lV, T-^AHl*Sf 0 - 
12 7iI{iiMl). ±jd!L7tii0. ±U2?6 3 Ote, /U 6 7 OOo^CD^— 
^H0-6 3^"b£tS#$*l3 tfy h 0 -6 3©^-^, Sfc(iT-^6 4- 1 
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2 7pz>Qtfj1*nz>\£y b 6 4- 1 2 7 (Dzr—^&MiRl^Xttjtj't'&o ^oT, 
f-^Xmtim^O - 1 2 7©9^f-^AIflMfP0 - 6 3 ^-^Affi^ 
2 6 3 0^J;Dil^^nfe6 4h'7 h<£^- 

?&ttiJjTZ>o HU 0 3 (b) iz^nz>£?lz, 0y*.kf^-^A 

a^ssrps* o-63 "r-znT.omnmk 0 - 6 3 £fc«M^g3H 6 4 

- 1 2 7 ^tT, iiX>y>4 O0r-^AUiMfiO- 6 3 

^ai±j^«^P6 4-i 2 7^jg^n^o ^(Dtctb. ^-^xmtim^mo- 

6 3^e>tB^$n-5>fc*^ h 0 - 6 3 ©-7 s — ^Sfctetf y K6 4-1 2.7 CD^—^ 
^W^X>^>4 0^3te>tl^>o &43, 3 Ott v tfy hO -6 3 

©f-^it*>y h 6 4 - 1 2 7 0^-^^JiIi#(c/±}^-r^fe«6> f-^AtU*^ 
#0- 6 3 (^Jt«^-^Am*^lf 6 4-1 2 7) t)hVhO-6 3©r 

-^a:bf^ h6 4 - 1 2 7 (D^—$&)mm\~\tiir?z>o 

04 (a) t^ti^t^ lo©l£iX>y>3 0^2O(7)^mx>^ 

$h^o feb^©^^ 0 4 (a) ^$n.5ip K\ M^«T-.^Affl^ 
#0 - 6 3«, ^-^A'XOft^SS^O- 6 3$jMT, l ^«I>y>4 
0 ©f-^Atf.Mf»0- 6 3 l^g^tlSc ^-^Atb^W-6 4 

- 1 2 7te, -^-^/XXcDffi^gH^e 4-12 7^tT, ft&©^^X>>^>4 

0(D^— ^AtH^s^o-6 3 izmmzn&o ^<Dtc&, ^—^xmti^m 
o-63 ^-^xtatim^me 4-i2 7 ^^>ta^$n^iHi— ©^-^ ctf^ 

>0 - 6 3 (D^-^£fc«fci>.y h 6 4 - 1 2 7 0f-^) ^M^CD^fc>^> 
4 0 (C3t£>n<5o izl^^ 6 3 0 te, t: y h 0 - 6 3 (D^— & £ \dy h 6 

4-127 (D?-? zmmzftij-tzrcsb. ^—^xmti^mo- e 3 1^— 

^A{UMfS6 4- l 2 7fe> fcfy KO - 6 3(D^-^<hfc'^ h 6 4 - 1 2 7 

03 (c) lZ^T£?K* l-D(D^mx.>^>4 0lZ4~Z><D&mx.>zS 
>3 O^ii^nTl^^, ^E-Fl/>?X^6 1 0l:« "t-FC" 
tl^. 0 CICT)^, O^A^C^jil^LT^-^Aai^^O- 1 2 

7 tmmT&o Wt>. -£\/?$> 6 2 0«, izl/^^ 6 4 o^^tu^^n, ^-^ 
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L2 7l:lflAt5. -tj&LfcilO, tl/^^6 4 0ft /U6 7 0©^©7- 
^10-3 lJ&^UtfjShSfcfy hO-3 IOt-^, ^-^3 2-6-3^e> 
ffi^^nstfy h 3 2 - 6 3 ©5*—^ 7-^i6 4-9 5 *^ai^$n-5 tfy 
h 6 4- 9 5©-^— ^£fc«^— ^9 6- 1 2 7*>e>ffi27$n<5 tf y h 9 6 - 
1 2 7©^-^^M^L/TtB*-r§o foT> 27©5 

T-^AMfi3 2-6 3, er-^Atti# 
SSfP6 4-9 5.R^f-^ Affl 9 6- 1 2 7 \tmz. tW630 

K<fcDSJR£*l£:3 2 tfy h<D^-^£ffi#-r<5o fiU CCD^. 03 (c) 

^SH^G-3 1, 3 2-6 3, 6 4-9 5, 9 6- 1 2 7©^©lO) 
T> tix>y>40 (f-^AIilASfiO -3 1, 3 2-6 3, 6 4-9 5. 
9 6- 1 2 7 ©1 ~d) t:il^n§. t(Dftab, f-^AtB^fH 0-31 a> 
£ ffi;*7 £ n& ^— > (fcf 5/hO-3L 3 2-6 3, 6 4-9 5, 9 6.-1 2 7 

cd i -d(d^— Mrtfimm^>z?>4 oizmznzo t utr? 6 4 0 

t*y h 0 - 3 1 , bf y H 3 2 - 6 3 , ts» h 6 4 — 9 5 , k*^/ h 9 6 - 1 2 7 CD 
^&ra#fcffi#*r*jfc«>, f-^AtBiiiSfllO - 3 1 fc^— ^£JiS#ki 

04 (b) ^^Tcfc-5{C, l^CDfejtX>^>3 GtC4 0CD^X>> ? 
>4 0«$nTV^i^fe, ^— FUz/X^ 6 1 Ol'ta "t-HC" ^« 

$n^> 0 <BbcicD»^, 04 (b) fc^n^cfcaic, ^jAtfT-^Aai*«f 

1¥0-3 1«, ^— ^A*XCD^gB§lO - 3 1 ^UT, lOCD^X>>>>4 

o (D^-^xiatj^mo - 3 i {zmmznza m^-^x^^mo - 3 
1, 3 2 -6 3, 6 4 - 9 5, .9 6- 1 2 7 t>^n^n, «^-@a^3 2 - 6 3, 

6 4-9 5, 9 6- 1 2 7^LT, §^fX>y>4 0©f^AUi*Sf f 
0-3 1l:iiSh§. ^-cDfefe, #^©7^— ^A{±J*^^e»tB*$n^|pI 
— ©7-^Mil>y>4 0JC2l&ns. t^^6 4 0«> k'^h 

0-31, t'7h3 2-6 3, tf -/ h 6 4 - 9 5 , t: y h 9 6 - 1 2 7 (D'f—^ 

*Mm\z&ji-tz>tctb. &^-?Aftj]i%Tm*&?-?&mmzitit)-rz> 0 
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^z>m&\zu. ^^x>^>3 oc^<^«i>y>4 ow&mznzfr 

7 0 it, ^iX>y>4 0 Oiillfcf-^A^Sf 0 -127^i 

x^—pnx & ^ bfe a°^t y h ^\ y ^ ^i$x > ^ >i^)^©isis§^iii-5o 

06 t&^T, ;&f?5X>>?>4 0<Dg^&7 OfciU 7 10t v 

2 0. 7 3 0, 7 4 0 2 jt^^>^ 7 5 ORrSAMtf^y^ 7 6 
0 t ^rWT^o £7c, ^gP7 0 12 8 tfy 7 7 0 *fflfAs. A 

X 7 7 0tt 1 2 8*©^-^^ - 1 2 7) Sr^tT. AX 7 7 0 fcfc& 

^-^AtB^SffB^ O - 1 2 7 tliS.tlS. ^-^*§I0 - 12 7 ©^n^tlte^ 

-^A{a*Sfo - 1 2 7 o^ntii^n?.. 

0 6 ICW-S^c!^ OO^E— F 1/^X^7 1 0, tl/^^7 2 0« -fel/y*^ 
7 3 0, tl/^^7 4 0, 2it^^>^ 7 5 0RtX4jl^^>^ 7 6 0«, 
^tl, 05 tC*5tt^>^^ 6 0©^— F 1/^X^6 1 0, 2 ill/ 

^6 3 0, 4 2it^J^>^ 6 5 0&l£4iI;*J«7>^ 6 6 0 £*f 

j^t-^>o fox, ga*s&7.o«u ±:5fijUfc«ittS56 o tmm\z.mw-? z> 0 

fib, iiX>y>4 0(l gIX>y>3 0 izMfcQ. H&©fe3£x>S?> 
3 0{C^tDT|W|U-7 ? -^*m^'r^^«^^o fiP^v »>y>4 0H A° 
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^ 7 8 0 £$i*.£„ ^-^^Sff-r§t, ^-CD^-^£^{f Lfc^-^Affi^ 
Ti¥O^S'J1f$g^tB^7l/^X^ 7 8 0 tC^^tl^o ^-^AttJ^^^OliSiJ 
1ffrm&<, ^-^^m^bfc^x>^>©figiJtf^tB^ 1/^X^7 8 0 

}£MgB7 OKl&^TkJ:, 7 3 0©f-^tti»^©t*tl/^ 

? 7 2 OtC^M^n^o -kl/^^ 7 3 Ofck 2il*^>^ 7.5 0 "0" 
« "1" i:fot, 7\*X7 7 0©^— ^^0-6 3^5»ai^$n^t:^ hO-6 
3 ^Ltcte'r—i'U S 4-1 2 7^e> tt}^J^tl^tf^ h6 4 - 1 2 7©t 

-^^il^bTm^T^o £fc, irl^^ 7 4 OO^-^m^Ufc^OM-fel/ 
? ^ 7 2 0 fC^^tlSo ir l/^ ^ 7 4 0 4 it* ^7 >^ 7 6 0 (D{g^ " 0 '\ 

"2", "3" ©fsinT^^^lCfot, A*X7 7O0t-^IIO-3 1 
^{f}^$tl§ t'^/ h 0 - 3 1 (D^r—?. "f —^MZ 2 - 6 3 *ve,m^tlS tfy 
K3 2-6 3CD^— ^—^6 4 - 9 5*^^$tlSt*7 h 6 4 - 9 5 CD 

6 - 1 2 7 ^?>/±i^$n^)tl y h 9 6 - 1 2 7 CD^— *7 

%V95ri 2 Otdfcfc, ±j$L2iiiD, AX 7 7 0 (D^-^il&O - 1 2 7 ifiXti 
■XtbTii^nTW, -fcl/^ 7 3 0cD^-^ffi#*£^A^Y£LT 

TV^. irl/^ 7 2 Ote, ^E-H1/^X^7 1 0 KsS^tlfc^E- Ftit$g£tH 

^1/^x^7 8 oizmfeztitcmmmzftvx. a#x, y> z<z>io&a&' 

7 10{Iifm„ 
flIAfcf* MS (a) {^Tcfc-5fC, 4ft3Rx>i?>4 0 tmmx.>iS>3 Otfl 
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*.Vtr$ 7 2 OteA^X, /U7 7 0©f-^i0-12 

7?rii^bT-x-^AtB^^0- 1 2 7 <hi^T£o dnfdJ;^ ^-^^0 
- 1 2 7 iZ^QfcmZn&^y h 0 - 1 2 7 <D^— Zifi'r—f X^fi^t 0 - 1 
2 7^6^(Di:£aj^£n>g>o 2 7 ^m#£tl/it:y 

h 0 - 1 2 7<Z)^-^te, "r— ZnT.fDm^MUO - 1 2 7 £^LT<i£j!x>^ 
>3 O(0f-^AM^O- 1 2 7l^f 

0 3 (b) {^-T ck 3 i-5©^|l>y>4 0ll2^OfeIl>y 
>3 O^lSntl^i^, ^-Fl/^^7 1 O^te "t-HY" 7^t£5t£ 
tl5. 2^©KIX>y>3 OlCte, #^tLT# 0 <h# l^fllO^T^ 

^-r^>o ^.iz. z<dm&, -tut?? 7 2 oiz. mtiu^7.^izm^rir^mx. 

>> ? >#^{C^oT v irl/^7 3 0<D^~&ttM&^-?Atiitl1ffiT0-l 

2 7<Z)^*>(£^-^Affi#^i¥0-6 3£/tte^-^Am^^6 4- 1 2 
7 {C^-r-So HH-fe, -feW^^7 2 Ofi, -feP-^^7 3 0^6it}^^n-5 6 4t: 
y bCD«^£jSlRU ^-^AtU^^^O - 6 3 ^rM^-^Xtai3ml L e 4 
- 1 2 7 ^*7^^^. Cltl^cfeoT, JK«HW7 ; 0tt, ^Mx>>?>#^©^iJ 

04 (a) fe^T <fc /5 Id, 10©$to2tX>^>3 0fC2^©^X>> 5 >4 0 
3^aS»SnT.^-6«'&«b, FVz>?>?7 1 0{Ili U; E-:HY"«$tl5. 

^/U^lT&>y>3 0©T^AHi^afiO-6 3 Sfcf4^-.^A 

aj^j«fi6 4-i 2 7|c^j*$ns.. tot, miiuisx? i 8 ofcis^n 

3 0©f-^{HA^f-^AH}^wfS0 - 6 3fcmzmffi?Z>.- 

WZ, 03 (c) \Zyfrt&o\Z. l-D(D$im^>i?>4 0iZ4~D<D&m^>i? 
> 3 0 «$nT^§I^, ^E- H VV>7.9 7 10 fctt "fE— H Z " 
tlS. fc*5, £-&ilX>>>>3 OfcWu S^LT#0, #1, #2, #3^Sd 
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iiz&mRrz. ^z. z<Dm&. -ti/^ 7 2 (m, m*iuz?x#\znm2n 

f 0 - 1 2 7©5^©^-^AtB^^^0 - 3 1, 3 2 - 6 3, 6 4-9 5, 
9 6- 1 2 7©10l:gin o 2 tI/^^740/i^ 

aj*£n*3 2fcfyh<Z>m#£&ftU ^-^AtB^w^O-3 1, 3 2-6 
3, 64-95, 96-12 7 <£> 1 -p^m^-T^o cnilioT, mM^7 0 te, 

B4 (b) (C^Tct-5t, lo©^3Hx>> ? >3 0 \Z4~D<D&imx.>>>>4 0 
/^^£nW£^£-fc, ^E- K Vz?X5> 7 10 fCfcr^E— H Z " ^^$tl^>o 
{BLcl©^, &#y£X>^>4 O0f-^XfflASfiO- 3 1©^^; 
^AX£^LTiffci£x>^> 3 0 cD^-^Affi^rtO - 3 1, 3 2 - 6 3 , 
6 4-9 5, 9 6-1 2 70l9l:ii$tl5. tot, m^3 l/>v^ 7 8 G \Z 

mmznz>m?Amm-im t;-r& o , ti/^ 7 2 on, -ti/^ 7 3 o©j-^ 

EiiA^T-^Atli^^f^ 0.-3 1 ^^tc^^-rso 

fc*5, 2^_h(D^j||X>^>3 0i2^±©MiI>y>4 0 t^IStlT 
trVS#-&K:«> ^-^X>-^>4 0 < OCDfeitX>^> 3 0^S»Sn5^ 

tllltoT, fe^X>^>3 Ot^M$tlfc^-^AtB^^»^^-^^ 

m^-r^^an?^., giai7on ^-^xta^^m^^mzM 

>^-^MZ\^ mZ-U. 1 -o£k±<D I P7H U-X <h, #1 P7F 

5^ >^yp-fe!y+M^c7)^^cD^X>>?>3 0, mmx.>iS 
>4 0, X-<^^X>v>5 Ofclte, h-^-^^^BP^^^^;!/-^^ 
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- ^ * mmm\H £ a j- ^ > ^ ^° p -t ^ it 1*1 * x > y >m iz — m \z 
'fe&zntzmmni)mK)^x*>tix\,\%>. tot, 5^ 

««ktiJ**g^x>5?>#w^n*t^a. 7)\>\z i 

fem^>>»4 o\z&vmm-znzimtijjv&mm&i5tso 

M X \i. X< V ^X > y>5 0 ttv gfX >y>3 0^ S> y h b. ffi ti 

^10OTf5o tfc, »>y>30^ tiX>y>40^^^ 

teitt&xmmzftfrm&<D)i-^4>!fzfu±:y-v:2 50,260, 270^ 

tn, M-f^f >^7°Dt7 Wnf^X-f 7^X>y>5 0, ^iX 
0 9 iZ^TcMX^ #^X>^>4 0 y ^JL>^> 5 0^tt# 0^ 
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5V >^:/D-fe-/+N5lC# 0^e>^*-5®Lx#^f!lO^T^nTV^„ 

i -d > > 4 o fc}gM£ n & fen > >sis t^sn > > (cii l 
v>©^^«*B§^nTv^^\ mitmmz. §gix>y>3on ^ 

0 9 iZmVfrJls— "rj >^yn-fe>yif 2 5 0 <DfeiHX>>?># O^V\°^r^ 
{§U >^yp-fe^/1f2 7 0(Dfej§X>^>#.3^£>A°^.y h£j£«T 

^it©if^^LT^5. m 9 i o &m^TSKTizW]ft<Dm.^&mwT 
§<, ^x>^>#o^^-r§^-^^>^-y;utc«, S7i:^b 

h ^{fT £ (D^mn^r y Y Q>/\*ry h 'S y ^fcta&Sfc I P7 h* l/X <h tT" 1 
9 2. 1 6 8. 0. 1" &^& B fell>y># OYZ&mntry hfrZ/ify h 

sw^zmmis. Mi>y># o^snrrs-. feiix>:/># ora, y^y K 

^^mb^cAyj0^#^^7 v jfe^ix>x>#^^^x>>?># o izmmi^ 

FVx "1 9 2. 1 6 8. 0. 1" 5ti+-<hbT>-f'f >^f-7*J^t 

V7«^nTt.^feJ6, tfc#X>S?># Ofct, I PXh*l/X£;ttJft#tt 
6 > n^tH7JX-fy^X>v>.#^ "2", tB7JfeMX>>?>#^ "3'\ m^iEi^ 

j&tf$g£3fcMx>^># :0'KL2Hrrs. ftiI>y>#0H <K@SX>S? 

># 0^X7JlHl^#^S:^A^feMx>^>#^^Smb. ^n^Ofifcl 
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mm&mmv. m*^ssif#i^kti^ffi^x-r^^x>^>#^ "2" fc^o 

^^tc^^n^tH^fe^x>>'>#^ " 3 " v\^yh£fex>^ 
j£x > v y # 3 IS, /\° dr v V ^mT^> h/^try h /* y7r izfeffi L , * it ; 

2XttX-T ry^X>5?># 2^6^mbfett}^lEl^#^- "4" JC^T-S^-h 
f£&. ±}&<DM-C\Z. fr—^j >tf-7u±yV- 2 5 0 ©s|Ei£x>;/># Oj&VI 



23/32 



5V >^yD-fe!y+t-rt(7)^<7)^X>> ? >4 ORr/X-f ^5 1 X>^>5 

glx>y>3 0 <h^iX>y>4 0 <h©f|, RZ*. glX>y> 
3 0 y^X>>*> 5 0 icO^^ ^^rSjeM-f >?7x.-X (J^T. 

SBTL (Simultaneous Bi-directional Transfer Logic) &ffl^Tt£Wt~TZ> Z 

tbT'^&o sbtlh i *(Dm^mTMjj&i<Dmm& m^z-r^ 

>^^SBTL^ffl^Xgi$nT^5„ 

. 3k#jsvs "o" xte "l" ©M(Dfs^{t^fe^m$^§^> {*^^n 

01 HZ^kT£5\Z. ^n%(Dmn<DmzfoVXYL i g h, Midd 
l e, LowO^ftl^Ol/^i^/j:?). iWAIi, - P?#®m**&K: "1" 

fcf; «^^<Dfs^-«H i g h u^)v<Dmmit£z><, tt<Dm^(D<fr " i " & fcfc 

M^^fS^iM i dd 1 e l/^;KD{f^ ia5^(Dm^<tfe^ "0" &£k£y 
L owl^;i/©«^f S BTL^ffl^TfeIX>^>*fc^iX>y> 

igh l/^;i^g^T&n«^mx>^^ 

£fc, felx>y>^"l" 0M$lHAl/&*^»oT, ^x>^>^g; 
*Lfcif*lM'i d d 1 e l"<Jl<Dm^<Dm&* 'tft5Rx>5?>4 O^M^ibfcM 
#fct "o' ^StiBfTf-S. feiHX>^>^ "0" <£>m*t£ffl±fbW3i§ 
-g-feiwutt^^o ffi^<DO#0MS*«J»f-r5fc«)C SIx>y>S^ix> 
•5^>ttW«3tbfcWHi (Threshold Level) M^Z. #X>>? 

0il*-fc£, gll>y>^ "1" .©M&tfJ^bW**^ mm&Mi d d 1 e 
i g h U^JU<D^m\zm^.T^Zt:X\ Middle WVWm^iZ 
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o'\ High u^)v<om^\t " i " (Di&omnt i^x^mx^^ 0 

tkTZo &>y>3 0 «I>y>4 0 «t©F B ^S BTL^ffl^TMt 
^il>y>3 0 <htil>y>4 0 1^, Sfett 
S B T L tr^T»ariRlT«#*2ISflr-r* £ t fc<fc 0 , ^i^g^Tt-5 0 

^*n, &tzteg>tt&X'mm^zz£tf^m~?&&o ^ 

±©^TlieiX>^.> 3 0 itil>v?y 4. 0 jjt 1 ^ 1, 1M2; 2M1, 

ticct^wi^nrt)^^. ^> x^^x>y>5 oii, ^x 
> ^ > 4 0 -osm 7 0 tjg c oitt^iA £ z. t z o 
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What is claimed is : 

y biz^nz/^y b^y^zm^Tmjjftmm&mftis. mzmtjftmmz 

mmn^ry h^^IT5lt©Jl/-T^ >y*W> ; 

^yb hm^ti%mm.^nm^. mwti9tmmz^-ox^m^y-y b*m 
nfr<Dmu)v-^4>#mzumrz>7.'(y?-n-, 

&x(Dmm)i— c r4 >t?m$^.izMTfr t>f3iz> • 

'pu< i^<D®mhmmzn.&mm**>g;mi't£A5-y bon^ry 

zmmv. mmntry b^y y^m^xw-mm^^mm^miiivxtiiti-r^ 1 
^mn^ry b^umti^t}m^^^tm.o,mm^j^mmiz^x^ 

Qz^mw—Tj >y*mz&^T. i ^tttem$k<Dwmmmmz i ■ 

2.- ^l/-AlBt©*yh7-^Wt 

tz.m 2 >y*m. i o©MSBte^t«»©Msa^giJ5&*^$tifc^ 

Mfa^-T-^r >^t.i/t, i ^<Dmmmmmzmik<Dmzmmmmm 
intern i cww-^w >^g&, &fMm$k<DMm&mutm&<DMm&m&£7!)i 
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5. ^l/-A2f3*cCD^.y h 1 ?-^*^!, 

mmm 1 <o)v^^ >^mz^x.mn^mm^tm^mmt,^rn^ 
#!Bfg2 M-ftum4 (Djv—^4 >t?mz&^T, mtz&mmz i '< i 1x2 

Htrie^ 3 s^tem 4 (d;w-5t ^ >t?mz%> ^x. mmmmmz j ■ < j « 2 

6. ^l/-A2lBmo^!y K^-^^M^*, 

mum, 2 2ifM&4(D)i-^j ><ymz&^x r mm&mmz i < na 2 
&mmz, tn^n. m±n/ \ tf y vf-^mun^v b^yy&t^zmtz&ti 
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•zn^n. m±n/ j \z? v-r^mu^y h^yy^r^mmmti 
7. t7u-&imm<D*y hu-^^pmmm. 

8 . ^ U— A 1 fB«C0^ ^ h «7— ^4>M^fi. 
10. *y h l 7-^4'ig& ^T^£&£ : 
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11. m&oimmtmM-zn. grisim^mwvfc/vry h&*MTz>*mmm 

SB; 

12. ^1/— Al lSB*t(D;i/— 5^ >y*ZL~y h; 

13. ^71/— A 1 i'|B«6©;U— >if=L-y K 
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14. 9V— A 1 1|2^0;U— t4 >if=L~y K 

15.2 v— a 1 1 fe*c©;k- ?v >>r=L~y k 

v ¥£fcummttiJjftmm&m^mi'. i ^©^13^^^ i ( i « 2 ^_t©e 

§{iU lo©Hul3^mgP^ j ( j 2 J£Lt<£> MOMWBIS^^^^ 
nTV^*§-g\ BulB^^i:#^©mif3fe^«, ^ti-^n, M.Xn/ j tfy h 

16 . i7U— A 1 1|B«©;P— 5V >>f=L~y K 

HfilBfe3il^tVv< ^^^©MfB^M^^^nT^^^^liSiJ-r^^J6cD 

BfjfB^^^#lc^T & y h icfo, buIBa^ y > 'x v (DtufB 

17. ^l/— Al lfBScWl'— >^rL-^/ K 
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18. ^ I/— A 1 7UWL(D)V— t-^ >^L— y K 



31/32 



Abstract of the Disclosure 
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